This article describes the synthesis of some novel sulfonamide having the biologically active, hydrazones 7-11, 1,3,4-thiadiazoles 15-18, 20, 1,3,4-thiadiazine 19, 4-oxothiazolidines 21, 26-29 and pyrazolo[5,1-c][1,2,4]triazine 32 moieties starting with 4-acetyl-N-ethyl-Nmethylbenzenesulfonamide (1). The structure of the newly synthesized compounds was confirmed by elemental analysis, IR, 1 H NMR, and mass spectral data.
Introduction
Sulfonamides have been demonstrated to possess antibacterial, [1] [2] [3] [4] antifungal, 5 insulin releasing, [6] [7] [8] carbonic anhydrase inhibitory, [9] [10] [11] [12] hypoglycemic, 13 anesthetic, 14 anti-tumor, 15, 16 anti-cancer and anti-inflammatory [17] [18] [19] activities. Some active sulfonamides as anti-bacterial are also known for their immune modifying effects. 20 The 4-oxothiazolidine derivatives, known as the "Glitazones" (Fig. 1 ) are sometimes referred to as insulin enhancers. ( Fig. 1) ; ;
In view of these reports and as a continuation of our previous work, [22] [23] [24] [25] [26] 
Results and Discussion
Condensation of 4-acetyl-N-ethyl-N-methylbenzenesulfonamide (1) with hydrazine derivatives named as methyl hydrazinecarbodithioate, 27 thiocarbohydrazide, hydrazinecarbothioamide, N-phenylhydrazinecarbothioamide and 2-cyanoacetohydrazide (2-6) in refluxing ethanol afforded hydrazone derivatives 7-11, respectively (Scheme 1). The structure of hydrazones were confirmed on the basis of elemental analysis and spectral data. Thus, 1 H NMR spectrum of 7 showed singlet at δ 2.34 ppm for SCH3, singlet at δ 2.66 ppm for CH3-C=N and a singlet at δ 10.01 ppm for NH group, while 1 H NMR spectrum of 10 showed singlet at δ 2.38 ppm for CH3-C=N and two singlet at δ 8.83,9.34 ppm for 2NH groups. IR spectrum of 11 showed absorption bands at 3169 cm -1 for NH group and 2262 cm -1 for CN group, while 1 H NMR spectrum of 11 showed singlet at δ 2.29 ppm for CH3-C=N, singlet at δ 4.26 ppm for CH2CN and singlet at δ 11.18 ppm for NH group. Interaction of hydrazonecarbodithioate derivative 7 with hydrazonoyl bromides 12a,b [28] [29] [30] in ethanol containing triethylamine gave the corresponding 1,3,4-thidiazole derivatives 15a,b, respectively. The formation of 15a,b can be rationalized via elimination of methylmercaptan from the corresponding cyclo adduct intermediates 14a,b, which is assumed to be formed from 1,3-dipolar cyclo addition of nitrileimines to the thiocarbonyl double bond. Also, alternatively, the formation of 15a,b can be explained by a stepwise involving substitution to give acyclic hydrazone intermediates 13a,b, which was readily cyclized to afford the cyclic adduct intermediates 14a,b (Scheme 2). The structures 15a,b were established from elemental analysis and spectral data. 
31-33
The results of antimicrobial screening (Table 1) 
Experimental
Melting points ( o C, uncorrected) were determined in open capillaries on a Gallen Kemp melting point apparatus (Sanyo GallenKemp, Southborough, UK). Pre-coated silica gel plates (silica gel 0.25 mm, 60 G F 254; Merck, Germany) were used for thin layer chromatography, dichloromethane/methanol (9.5:0.5 mL) mixture was used as a developing solvent system and the spots were recorded. IR spectra (KBr) were recorded on a FTIR 5300 spectrometer (ν, cm -1 ). 1 H NMR spectra were recorded at 300 MHz on a Varian Gemini NMR spectrometer (δ, ppm) using TMS as an internal standard. Mass spectra were obtained on GC Ms-QP 1000 EX mass spectrometer at 70 eV. Elemental analyses were performed on Carlo Erba 1108 Elemental Analyzer (Heraeus, Hanau, Germany). All compounds were within ± 0.4 % of the theoretical values. 4-acetyl-N-ethyl-N-methylbenzenesulfonamide (1) was prepared according to the procedures reported in the literature. 34 
N-Ethyl-4-(1-hydrazonoethyl)-N-methylbenzenesulfonamide derivatives (7-11)
To a solution of hydrazine derivatives, namely methyl hydrazinecarbodithioate, thiocarbohydrazide, hydrazinecarbothioamide, N-phenylhydrazinecarbothioamide and 2-cyanoacetohydrazide 2-6 (0.01 mol), in ethanol 50 mL, 4-acetyl-N-ethyl-Nmethylbenzenesulfonamide (1) (2.4g, 0.01 mol) was added. The reaction mixture was heated under reflux for 2h. then left to cool. The solid product was collected by filtration and recrystallized from ethanol to give compounds 7-11, respectively. (4-(N-ethyl-N-methylsulfamoyl) 
Methyl 2-(1-

2-(1-(4-(N-Ethyl-N-methylsulfamoyl)phenyl)ethylidene)hydrazinecarbothioamide (9)
Yield, 79%; m.p. 
2-(1-(4-(N-Ethyl-N-methylsulfamoyl)phenyl)ethylidene)-N-phenylhydrazinecarbothioamide (10)
Yield, 65%; m.p. 1-((3,5-disubstituted-1,3,4-thiadiazol-2(3H)-ylidene) 
4-(
4-(1-((3-(4-Chlorophenyl)-5-(hydrazinecarbonyl)-1,3,4-thiadiazol-2(3H)-ylidene)-hydrazono)ethyl)-N-ethyl-N-methylbenzenesulfonamide (16)
To a solution of methyl-4,5-dihydro- 
4-(-1-((5-(2-Arylidinehydrazinecarbonyl)-3-(4-chlorophenyl)-1,3,4-thiadiazol-2(3H)-ylidene)hydrazono)ethyl)-N-ethyl-N-methylbenzenesulfonamide (17a,b)
To a solution of 3-(4-chlorophenyl)-5-(hydrazinecarbonyl)-1,3,4-thiadiazol derivative 16 (5.1g, 0.01 mol) in ethanol 50 mL, the appropriate aromatic aldehyde namely benzaldehyde and 4-methoxybenzaldehyde (0.01 mol) was added. The reaction mixture was heated under reflux for 1h. the solid product was collected by filtration and recrystallized from ethanol to give 17a,b respectively. 
4-(1-((5-(2-Benzylidenehydrazinecarbonyl)-3-(4-chlorophenyl)-1,3,4-thiadiazol-
2(3H)-ylidene)hydrazono)ethyl)-N-ethyl-N-methylbenzenesulfonamide (17a)
4-(1-((3-(4-Chlorophenyl)-5-(2-(4-methoxybenzylidene)hydrazinecarbonyl)-1,3,4-thiadiazol-2(3H)-ylidene)hydrazono)ethyl)-N-ethyl-N-methylbenzenesulfonamide (17b)
Yield
4-(1-((3-(4-chlorophenyl)-5-(5-hydroxy-3-methyl-1H-pyrazole-1-carbonyl)-1,3,4-thiadiazol-2(3H)-ylidene)hydrazono)ethyl)-N-ethyl-N-methylbenzenesulfonamide (18)
To a solution of 3-(4-chlorophenyl)- 
N-Ethyl-N-methyl-4-((1E)-1-((5-(4-nitrophenyl)-2H-1,3,4-thiadiazin-2-ylidene)-hydrazono)ethyl)benzenesulfonamide (19)
N-Ethyl-N-methyl-4-(1-(2-(5-oxo-4,5-dihydro-1,3,4-thiadiazol-2-yl)hydrazono)-ethyl)benzenesulfonamide (20)
4-(1-((3-Amino-4-oxothiazolidin-2-ylidene)hydrazono)ethyl)-N-ethyl-N-methylbenzenesulfonamide (21)
N-Ethyl-4-(1-(2-(2-(4-methoxybenzylidene)hydrazinecarbonothioyl)-hydrazono)ethyl)-N-methylbenzenesulfonamide (22)
A mixture of 1-(2-(hydrazinecarbonothioyl)hydrazono)ethyl derivative 8 (3.3g, 0.01 mol), 4-methoxybenzaldehyde (1.4g, 0.01 mol) in ethanol 50 mL was refluxed for 3h. the obtained product was collected by filtration, and recrystallized from dioxane to give 22. Yield, 60%; m.p. 179-181C; IR (KBr, cm 
N-Ethyl-N-methyl-4-(1-((4-(4-nitrophenyl)thiazol-2(3H)-ylidene)hydrazono)-ethyl)benzenesulfonamide (23)
A mixture of hydrazinecarbothioamide derivative 9 (3.1g, 0.01 mol), 2-bromo-1-(4-nitrophenyl)ethanone (2.4g, 0.01 mol) in ethanol 50 mL was refluxed for 3h. the 
N-Ethyl-N-methyl-4-(1-((4-oxothiazolidin-2-ylidene)hydrazono)ethyl)-benzenesulfonamide (26)
A mixture of hydrazinecarbothioamide derivative 9 (3.1g, 0.01 mol), ethyl chloroacetate (1.3g, 0.01mol) and fused sodium acetate (1.6g, 0.02 mol) in ethanol 50 mL was heated under reflux for 4h. during the reflux period, crystalline solid was (1-(4-(N-ethyl-N-methylsulfamoyl) (4-(N-ethyl-N-methylsulfamoyl) 
Ethyl 2-(2-(
N-Ethyl-4-(1-((-5-(4-methoxybenzylidene)-4-oxothiazolidin-2-ylidene)-hydrazono)ethyl)-N-methylbenzenesulfonamide (28)
4-(1-(2-(2-cyano-3-(dimethylamino)acryloyl)hydrazono)ethyl)-N-ethyl-Nmethylbenzenesulfonamide (31)
A mixture of 1-(2-(2-cyanoacetyl)hydrazono)ethyl derivative 11 (3. 
Antimicrobial and Antifungal screening (in-vitro study)
Antimicrobial and Antifungal activities of nine newly synthesized compounds tested by measuring the inhibitory effects of such compounds against gram-positive, gram-negative bacteria and unicellular, filamentous fungi using agar diffusion technique.
Materials and Methods
Bacillus Subtilis (NCTC-1040), Staphylococcus Aureus (NCTC-7447), Escherichia Coli, Candida Albicans (IMRU-3669) and Asperigillus Niger. were used against test compounds and obtained from the microbiology department, Faculty of pharmacy, Al-Azhar university. Chloramphenicol and Terbinafine were used as a reference drugs and also obtained from the same source.
Agar diffusion test
Tall of nutrient agar were melted and poured each in an empty sterile Petri dishes and left for 24 h. A specific culture of each organism was spread with a dry sterile swab on the surface of previously prepared plates. Sterile discs 6-9 mm diameter
were impregnated with solutions of tested compounds, left to dry and were then placed on the surface of inoculated plate. Discs of antimicrobial standard were put in the culture of plate agar and inoculated at 37 o C for 24 h. After inoculation the plates were examined visually and the zone of inhibition were measured. 
